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Clinical characteristics and factors associated with
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ABSTRACT

Objective: to describe the clinical characteristics and analyze the factors associated with hospi-
talization of patients treated by a public teleconsultation and telemonitoring service for suspected
cases of COVID-19 (TeleCOVID-MG). Method: cross-sectional study with analysis of electronic
records of patients with flu-like syndrome, treated by TeleCOVID-MG between May 2020 and
December 2021. The outcome was the need for hospitalization registered in the Influenza Epide-
miological Surveillance Information System (SIVEP-Gripe) or self-reported by the patient. Logistic
regression was performed to assess the independent association of the explanatory variables
with the outcome, with a significance level of 5 %. Results: 8,325 patients were treated, 63.1 %
female, 8.3 % aged 60 years or older, and 36.6 % with some risk comorbidity, with 11 % reporting
signs of severity, and 169 (2.0 %) patients requiring hospitalization. The factors independently
associated with hospitalization were: male (OR_: 2.04; 95%Cl 1.46-2.85); age between 40 and
59 years (OR_: o 4.09; 95%Cl 2.65-6.32) or over 60 years (OR o 14.86; 95%CI 9.33-23.68); rheu-
matological (OR 2.50; 95%CI 1.11-5.62) or oncological (OR 3.02; 95%CI 1.27-7.16) diseases;
report of dyspnea (OR 3.00; 95%CI 2.05-4.39); fever (OR 2.06; 95%CIl 1.48-2.87); cough
(ORJ 1.67; 95%CI 1. 13 -2.45); myalgia (OR 2.54; 95%CI 1 .81-3.57); and runny nose (ORaj:
1.93; 95%CI 1.38-2.70). Conclusion: recognizing populations susceptible to severe forms of
COVID-19 can guide clinical management to prevent complications, in addition to contributing to
the strategic planning of the health care network in line with in-person health services.
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INTRODUCTION secretions expelled through speech, cou-
ghing, and sneezing®, COVID-19 presents

Due to the high transmissibility and  with an acute respiratory condition, with the
potential Severity of cases, the COVID-19 presence of fever’ Chi”S, Cough, odynopha_
pandemic has overloaded the health sys- gia, headache, runny nose, and olfactory
tem, resulting in high rates of hospitaliza- and taste disorders. Some patients may
tion and death'2. As of October 2024, more progress to Severe Acute Respiratory Syn-
than seven million deaths from COVID-19 drome (SARS), when dyspnea, respiratory
have been reported worldwide, with more distress, and hypotension may occur, requi-
than 700,000 deaths in Brazil alone®*. ring hospitalization®7. According to the Epi-
demiological Surveillance (ES) guidelines,

From its transmission, which usually all hospitalized patients with SARS must be

occurs through contact with respiratory
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Clinical profile of patients hospitalized with Covid-19

reported by hospital health services into the
Influenza Epidemiological Surveillance In-
formation System (Sistema de Informagéo
da Vigilancia Epidemiolégica da Gripe - Sl-
VEP-Gripe)’.

The hospitalization rates for CO-
VID-19 vary according to the age group and
previous health conditions of the patients®®.
Therefore, in the clinical and management
approach, it is of utmost importance for
health professionals to identify warning sig-
ns and severity, including changes in res-
piratory and hemodynamic patterns - arte-
rial hypotension, drop in oxygen saturation,
worsening of previous clinical conditions,
and changes in mental state®'°. Therefore,
careful and continuous analysis of signs of
severity is essential, taking into account the
clinical and epidemiological evaluation of
each case, providing support for assessing
the need for hospitalization and avoiding
more severe complications®.

With the progressive advance of the
COVID-19 pandemic and the exhaustion of
the capacity of health services, political and
health organizations adopted practices of
hand hygiene, use of masks, isolation and
social distancing as the main measures to
control the spread of the virus. In this con-
text, telehealth actions became essential
strategies in the fight against the pandemic,
as they enabled support to health systems,
mainly in the public sectors, in the scope
of prevention and clinical care, support for
training and continuing education in heal-
th (Educagdo Permanente em Saude -
EPS)". Telehealth emerged from an expan-
sion of telemedicine, with the involvement
of a multidisciplinary team in the provision
of health care through the use of informa-
tion and communication technologies (ICT)
for remote care to the population, in addi-
tion to increasing accessibility to health ser-

vices and offering efficient, systematized,
and low-cost interventions'13,

During the pandemic, the Ministry
of Health (MH) and the Federal Council of
Medicine (Conselho Federal de Medicina -
CFM) changed the telehealth regulations in
Brazil, allowing virtual interaction between
health professionals and patients for pre-
-clinical care, support, consultation, monito-
ring and diagnosis®'. The telehealth model
developed in Brazil is connected to Federal
Higher Education Institutions (/nstituicées
Federais de Ensino Superior - IFES) and
Primary Health Care (PHC), through tele-e-
ducation and tele-assistance activities, with
the aim of strengthening the Family Heal-
th Strategy (FHS)'". Thus, this partnership
was fundamental in tackling the COVID-19
pandemic, as, in addition to expanding ac-
cess to care, it contributed to reducing the
flow of people in health services and de-
creasing the circulation of the virus in the
community™.

From this perspective, early identi-
fication of patients with flu-like syndrome
(FS), especially those with comorbidities
and risk factors, allows for immediate initia-
tion of appropriate treatment and support,
in addition to facilitating rapid referral of
patients for hospitalization, following insti-
tutional protocols and national recommen-
dations. In contrast, patients with mild to
moderate respiratory symptoms and no risk
factors were advised to remain at home,
with the possibility of being evaluated and
monitored by the telehealth service®.

There are still many challenges to
the use of telehealth in pandemic situa-
tions, including aspects related to the need
for physical examination and complemen-
tary evaluation procedures, in addition to
issues of social vulnerability leading to dif-
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ficulty in accessing the Internet'®. However,
telehealth has emerged as an important
strategy to be implemented even in a post-
-pandemic scenario, since it can contribute
to the improvement of public policies aimed
at health promotion, prevention, treatment,
and education, and is suitable for the ma-
nagement of other health conditions. To
this end, the interaction of remote care
associated with in-person care is impor-
tant'”. Therefore, it is essential to develop
and implement specific care protocols for
telehealth, as some patients will continue
to require in-person clinical evaluation to
perform a physical examination and addi-
tional tests to assist in the diagnosis and
define the therapeutic approach’®. In this
way, telehealth can significantly contribute
to strengthening the Public Health System
(Sistema Unico de Satde - SUS) in Brazil.

Outpatient  clinical management
through remote care is considered ade-
quate for the vast majority of COVID-19 ca-
ses, as it presents a mild condition without
major complications®. However, there is a
shortage of studies aimed at evaluating the
use of telehealth as a strategy to combat
COVID-19 in relation to clinical outcomes,
which can help define eligibility criteria for
remote care for patients with acute clini-
cal symptoms of FS compatible with CO-
VID_1916,18—19_

Thus, the main objective of this study
was to describe the clinical characteristics
and analyze the factors associated with
hospital admission of patients treated by a
public teleconsultation and telemonitoring
service for suspected cases of COVID-19
(TeleCOVID-MG).
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METHOD
Study Design and Setting

This is a cross-sectional study deve-
loped based on the Strengthening the Re-
porting of Observational Studies in Epide-
miology (STROBE Statement)® criteria for
conducting and presenting the study.

The study site is a medium-sized mu-
nicipality located in the central-west region
of the state of Minas Gerais (MG), in Bra-
zil, with an estimated population of 231,091
inhabitants and a Human Development In-
dex (HDI) in 2010 of 0.7621. In 2020, the
year the COVID-19 pandemic emerged,
the municipality’s health care network was
structured by 43 PHC units (32 FHS teams
and 11 conventional health centers), an
emergency care unit (Unidade de Pronto-a-
tendimento - UPA), a specialized polyclinic,
a home care service, a large philanthropic
hospital that provides services to the SUS,
and three medium-sized private hospitals.
In addition, the Municipal Health Depart-
ment temporarily set up (in 2020 and 2021)
a field hospital with 20 observation beds
and 30 intensive care unit (ICU) beds?'-2.

In this same context, a structured
public teleconsultation and telemonitoring
service for suspected cases of COVID-19
(TeleCOVID-MG) was set up, developed by
the Minas Gerais Telehealth Network (Rede
de Telessaude de Minas Gerais - RTMG),
one of the largest public telehealth services
in Latin America, linked to the Telehealth
Center of the Clinical Hospital (Hospital
das Clinicas) of the Federal University of
Minas Gerais (UFMG), in partnership with
the Federal University of Sao Joao del-Rei
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(UFSJ), which is one of the RTMG centers,
and the Municipal Health Department (Se-
cretaria Municipal de Saude - SEMUSA) of
the municipality under study. TeleCOVID-
-MG had three main purposes: 1) to evalua-
te and monitor patients with acute respi-
ratory symptoms; 2) monitor COVID-19
patients during the respiratory isolation
period; and 3) provide general assistance
to the population with updated information
about COVID-19. TeleCOVID-MG provided
assistance in three municipalities in MG,
and the actions developed in the municipa-
lity under study were carried out from May
2020 to December 2021, with telephone
consultations carried out by healthcare pro-
fessionals on shifts ranging from six to twel-
ve hours, from Monday to Friday. The con-
sultations were carried out at four levels of
care: |) triage by telephone call or chatbot
application; Il) nursing teleconsultation; Il1)
medical teleconsultation; and 1V) telemoni-
toring. The teleconsultations carried out by
healthcare professionals at levels Il, Ill, and
IV were structured. All professionals invol-
ved received periodic training throughout
the implementation of the consultation, with
training in the use of the tool and with dis-
cussions on the approach and clinical ma-
nagement of cases. The services followed
the guidelines recommended in technical
documents from the World Health Organi-
zation (WHO) and the MH, adapted locally,
under the guidance and supervision of a
specialized technical team'"%,

The population served by TeleCOVI-
D-MG consisted of people with acute res-
piratory symptoms, referred from level | to
levels 1l or Il according to priority of care
(presence of warning signs and severi-
ty and/or presence of risk comorbidities).
All patients treated were registered in the

COVID-19 Notifiable Diseases Information
System for Epidemiological Surveillance
(Sistema de Informagédo de Agravos de No-
tificagdo da COVID-19 da Vigiléncia Epide-
miolégica - SINAN e-SUS VE)” and moni-
tored by the telemonitoring team (level 1V),
composed of medical students supervised
by medical professors. Telemonitoring was
carried out every 24 hours for patients over
60 years of age or with the presence of risk
of comorbidities, and every 48 hours for
others, until discharge from home isolation,
initially after 14 days and subsequently af-
ter seven days from the onset of symptoms,
following official health recommendations.
Patients agreed to receive remote care by
means of consent recorded in a consent
form' 23, The request and performance
of diagnostic tests followed local and MH
flows and recommendations®”’.

In the context of PHC, the municipa-
lity had three types of tests available: 1) Re-
verse Transcriptase Reaction followed by
Polymerase Chain Reaction (RT-PCR) in
respiratory secretion samples; 2) Rapid An-
tigen Detection Test (RT-Ag) in respiratory
secretion samples; and 3) Rapid Antibody
Detection Test (RT-Ab) in blood samples.
In the first months of the pandemic and the
implementation of TeleCOVID-MG, the RT-
-PCR test was only available for healthcare
professionals, the elderly, severe clinical
cases, and patients with comorbidities; ac-
cess was later expanded to other cases.
Patients were referred to Basic Health Uni-
ts (Unidades Basicas de Saude - UBS) or
FHS to perform diagnostic tests according
to the clinical management protocol estab-
lished in the municipality?>. When available,
the test results were reported by the pa-
tients and recorded in the medical records
during telemonitoring consultations.

https://www.revistas.usp.br/rmrp
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Study population and data source

The population was defined as all
electronic records of adult patients treated
by TeleCOVID-MG in the municipality under
study. The following eligibility criteria were
considered: a) patients treated and moni-
tored by the TeleCOVID-MG team between
May 2020 and December 2021; b) age 18
years or older; and c) presence of acute
respiratory clinical symptoms suspected or
confirmed to be COVID-19.

Data were collected from secondary
sources through the electronic medical re-
cords of patients treated by TeleCOVID-MG
and the SIVEP-Gripe records, provided by
the ES of the municipality under study’.

Study variables

The response variable was the need
for hospitalization due to SARS, defined by
the presence of a hospitalization record in
SIVEP-Gripe or self-report of hospitalization
obtained directly from the patient during the
teleconsultation on TeleCOVID-MG.

The explanatory variables analyzed
were: a) sociodemographic: sex, age; b)
clinical: presence of self-reported comorbi-
dities (including systemic arterial hyperten-
sion (SAH), diabetes mellitus (DM), obesi-
ty with body mass index (BMI) higher than
30 kg/m?, chronic heart disease, chronic
lung disease, rheumatological diseases,
chronic nephropathies, oncological disea-
ses, and post-transplant immunosuppres-
sive condition), presence of self-reported
warning or severity signs (dyspnea or ar-
terial hypotension), presence of self-repor-
ted acute symptoms (fever, cough, myal-
gia, odynophagia, headache, runny nose,
anosmia); and c) related to health care: tes-

Medicina (Ribeirao) 2024,57(3):e-218499

ting for COVID-19, result of the COVID-19
test, and referral for in-person evaluation at
the UBS or UPA. These variables were col-
lected in the first consultation of the acute
phase or during telemonitoring.

Data collection and processing
procedures

In order to maintain methodological
rigor, reduce analysis bias that could com-
promise internal and external validity, and
avoid sample losses, the following data
processing criteria were established ac-
cording to the methodological framework?*:
1) identification and exclusion of duplicate
(identical) records; 2) identification of multi-
ple (non-identical) records of the same pa-
tient with care provided in the same period,
keeping only the most consistent record for
each patient; 3) identification of multiple
(non-identical) records of the same patient
with care provided in different periods, kee-
ping only the last record; and; 4) exclusion
of records lacking any clinical information.

The TeleCOVID-MG and SIVEP-Gri-
pe databases were joined by convergence
using the linkage method, using the indivi-
dual taxpayer registration number (CPF) as
the main linking variable, to pair identical
records for subsequent data analysis?*. For
patients without a CPF number in any of the
databases, a manual search was perfor-
med in other available databases (e-SUS-
-VE and TeleCOVID-MG), considering the
full name and date of birth.

Data analysis

A descriptive analysis of the popu-
lation was performed by obtaining the ab-
solute and relative frequencies of the cate-
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gorical variables and measures of central
tendency for the continuous variables. The
association between the explanatory va-
riables and the response variable (hospital
admission) was assessed using contingen-
cy tables with Chi-square calculation and
p-value. The magnitude of the association
was estimated by the Odds Ratio (OR),
with a 95 % confidence interval (95%Cl).
The assessment of possible multicolli-
nearity between the explanatory variables
was performed by analyzing the correla-
tion matrix and calculating Pearson’s cor-
relation coefficient. A multivariate analysis
was then performed using Multiple Logistic
Regression. To construct the initial model,
the variables that had a p-value less than
0.20 in the bivariate analysis were inclu-
ded. After sequential exclusion of adjusted
variables with non-significant association,
only variables with p-values lower than
0.05 remained in the final model. The sig-
nificance level adopted in the analyses was
0.05. The quality of the adjustment of the
final model was assessed using the Hos-
mer-Lemeshow test. Data from both data-
bases were made available in a Microsoft
Excel® file and analyzed using EpilnfoTM
version 7.2.2.6 for Windows and the Sta-
tistical Analysis System (SAS®) University
Edition, free version (SAS® OnDemand for
Academics).

Ethical Aspects

The research was approved by the
Ethics Committee for Research Involving
Human Beings of the Dona Lindu Central
West Campus of UFSJ, under the Certifica-

te of Presentation for Ethical Assessment
(CAAE) number 37195820.1.0000.5545,
opinion number 4,614,603, dated March
26, 2021, in accordance with Resolution
No. 466/2012 of the National Health Cou-
ncil (Conselho Nacional de Saude - CNS)
that regulates research involving human
beings.

RESULTS

The initial TeleCOVID-MG database
consisted of 9,392 records, of which 1,067
were excluded for the following reasons:
duplicate records of the same acute con-
dition (n=173), duplicate records of diffe-
rent acute conditions (n=56), and records
without any clinical information (n=838).
Thus, after cleaning and editing the data-
bases, the final sample of the TeleCOVID-
-MG database consisted of 8,325 records
(Figure 1). In contrast, the initial SIVEP-Gri-
pe database consisted of 4,187 records, of
which 105 were excluded due to duplica-
tion (n=20) and subsequent hospitalization
records (n=85).

After linking the databases, 138
patients treated through TeleCOVID-MG
who had a record of hospital admission in
SIVEP-Gripe were identified. In addition,
another 31 patients reported during the
teleconsultation, hospital admission for FS
with some complication or SARS, despite
there being no record in SIVEP-Gripe, re-
sulting in a total of 169 (2.0 %) patients
treated through TeleCOVID-MG with some
record of hospital admission for SARS.

https://www.revistas.usp.br/rmrp
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TeleCOVID-MG database
(n=9392)

|

Records excluded
(n =1067)

A A

Records considered for statistical
analysis
(n=8325)

Reasons for exclusion
*Same acute condition (n= 173)
*Duplicate records of different
acute conditions (n=56)

*Records without any clinical
information (n= 838)

Figure 1- Flowchart of the selection of the eligible sample from the TeleCOVID-MG data-

base. Divindpolis, MG, Brazil, 2023

Source: Prepared by the authors

Note: TeleCOVID-MG: teleconsultation and telemonitoring service for patients with flu-

like syndrome (FS) in the state of MG.

Among the 8,325 patients attended
by TeleCOVID-MG, 63.1 % were female
and 56.5 % were between 18 and 39 years
of age. The most frequent self-reported
pre-existing comorbidities were: obesity -
BMI greater than 30 kg/m? (24.7 %), SAH
(17.6 %), and DM (6.0 %). The self-repor-
ted clinical manifestations in the acute pha-
se were: headache (61.0 %), cough (51.2
%), and runny nose (43.0 %). The least
frequent were: odynophagia (37.1 %), fe-
ver (33 %), anosmia (31.0 %), and myal-
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gia (20.7 %). The mean period between the
onset of symptoms and seeking telecare
was four days. Regarding warning signs or
severity, 11.0 % of patients reported having
dyspnea or hypotension. Of the patients
treated, 43.4 % were tested for COVID-19
and 27.2 % tested positive for the disease.
Regarding referrals to in-person health ser-
vices, 3.5 % of patients were referred for
evaluation at the UBS and 6.5 % to the UPA
(Table 1).
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Table 1 - Sociodemographic and clinical characteristics of patients attended by the struc-
tured teleconsultation and telemonitoring service for suspected cases in the acute phase
of COVID-19 (TeleCOVID-MG). Divinépolis, MG. Brazil. 2023 (n=8,325)

Characteristics N’ (%)

Sex

Female 5253 63.1

Male 3072 36.9
Age

18-39 years 4703 56.5

40-59 years 2933 35.2

60 years + 689 8.3
Comorbidities
Diabetes Mellitus (DM)

Yes 474 6.0

No 7767 94.0
Systemic Arterial Hypertension (SAH)

Yes 1450 17.6

No 6792 82.4
Chronic heart disease

Yes 224 2.7

No 8101 97.3
Chronic lung disease

Yes 727 8.8

No 7598 91.2
Obesity (BMI' > 30 Kg/m?)

Yes 1353 24.7

No 4132 75.3
Rheumatological diseases

Yes 13 1.4

No 8212 986
Kidney diseases

Yes 18 0.2

No 8307 99.8
Oncological diseases

Yes 61 0.7

No 8264 993
Post-transplant immunosuppressor condition

Yes ! 0.1

No 8165 99.9

8 https://www.revistas.usp.br/rmrp
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Clinical manifestations related to FS ||

Fever

Yes 2730 33.0

No 5581 67.0
Cough

Yes 4267 51.2

No 4058 48.8
Myalgia

Yes 1715 20.7

No 6578 79.3
Odynophagia

Yes 3075 371

No 5209 62.9
Headache

Yes 5048 61.0

No 3253 39.0
Runny Nose

Yes 3563 43.0

No 4733 57.0
Anosmia

Yes 2554 31.0

No 5701 69.0
Warning signs/Severity

Yes 900 11.0

No 7425 89.0
Dyspnea

Yes 772 9.3

No 7553 90.7
Arterial hypotension

Yes 220 2.6

No 8105 97.4

Testing for COVID-19

Medicina (Ribeirdo) 2024;57(3):e-218499 9
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Performed test for COVID-19
Yes

No
Test result for COVID-19

Positive

Negative
Received referral to UBS§S

Yes

No
Received referral to UPA"

Yes

No
Needed hospitalizationT

Yes
No

3613 43.4
4712 56.6
2266 27.2
6059 72.8

293 3.5
8032 96.5

541 6.5
7784 93.5

169 2.0
8156 98.0

Source: Prepared by the authors (Databases - Telecovid-MG and Influenza Epidemiolog-
ical Surveillance Information System - SIVEP-Gripe).

Note: *Excluded missing data; ||FS = Flu-like syndrome; + BMI = body mass index; §UBS
= Basic Health Unit; // UPA = Emergency Care Unit; In accordance with records in the
Influenza Epidemiological Surveillance Information System (SIVEP-Gripe).

Bivariate analysis showed that the
following variables were significantly asso-
ciated with a greater chance of hospitali-
zation from SARS: being male (OR: 1.88;
CI95% 1.38-2.55); being between 40 and
59 years old (OR: 4.08; CI95% 2.66-6.25)
and greater than 60 years (OR: 15.90;
CI95% 10.25-24.80); reported DM diag-
nosis (OR: 3.95; CI95% 2.64-5.91); SAH
(OR: 3.53; CI95% 2.58-4.84); chronic heart
disease (OR: 2.86; CI95% 1.56-5.23); obe-
sity (OR: 1.97; CI95% 1,26-3,09); rheuma-
tological diseases (OR: 4.35; CI95% 2.16-

10

8.75); chronic nephropathies (OR: 6.09;
Cl95% 1.38-26.7) or cancer diseases (OR:
6.48; CI95% 2.90-14.46); reported fever
(OR: 2.40; CI95% 1.76-3.26); cough (OR:
2.17; Cl95% 1.52- 3.11); myalgia (OR: 3.11;
Cl95% 2.28-4.23) or runny nose (OR: 1.93;
Cl95% 1.41-2.63); reported the presence
of dyspnea (OR: 4.32; CI95% 3.08-6.07) or
hypotension (OR: 3.20; CI95% 1.78-5.70);
positive test for Covid-19 (OR: 1.87; CI95%
1.37-2.55) and received referral to the UPA
(OR: 4.10; C195% 2.80-5.99) (Table 2) .
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Table 2 - Factors associated with hospitalization of patients attended by the structured tele-
consultation and telemonitoring service in the acute phase of COVID-19 (Telecovid-MG),
bivariate analysis. Divinépolis, MG. Brazil, 2023 (n = 8,325)

Clinical characteristics N Total N’ (%) ORT(95% CI) P value
Sex

Female 5253 81 (1.5) 1.00 <0.001

Male 3072 88 (2.9) 1.88(1.38-2.55)
Age

18-39 years 4703 30 (0.6) 1.00

40-59 years 2933 75 (2.5) 4.08 (2.66-6.25) <0.001

60 years + 689 64 (9.3) 15.90 (10.25-

24.80)

Comorbidities
Diabetes Mellitus (DM)

No 7767 135 (1.7) 1.00 <0.001
Yes 474 31 (6.5) 3.95(2.64-5.91)

Systemic Arterial Hypertension

(SAH) 6792 96 (1.4) 1.00 <0.001
No 1450 70 (4.8) 3.53(2.58-4.84)
Yes

Chronic heart disease
No 8101 157 (1.9) 1.00 <0.001
Yes 224 12 (5.4) 2.86 (1.56-5.23)

Chronic pneumopathies
No 7598 155 (2.0) 1.00 0.834
Yes 727 14 (1.9) 0.94 (0.54-1.63)

Obesity (BMIS> 30Kg/m?)
No 4132 50 (1.2) 1.00 0.002
Yes 1353 32 (2.4) 1.97 (1.26-3.09)

Rheumatological diseases
No 8212 160 (2.0) 1.00 <0.001
Yes 113 9 (8.0) 4.35(2.16-8.75)

Kidney diseases
No 8307 167 (2.0) 1.00 0.006
Yes 18 2 (11.1) 6.09 (1.38-26.7)

Medicina (Ribeirdo) 2024:57(3):e-218499 11
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Oncological diseases
No 8264 162 (2.0) 1.00 <0.001

Yes 61 7 (11.5) 6.48 (2.90-14.46)

Post-transplant immunosup-
pressor condition

No 8165 163  (2.0) 1.00 0.020
ves 7 1 (14.2) 8.18 (0.97-68.35)
Clinical manifestations related
toFS| 5581 78  (1.4) 1.00 <0.001
Fever 2730 90  (3.3) 2.40 (1.76-3.26)
No
Yes
Cough
No 4058 40 (1.2) 1.00 <0.001
Yes 4267 129  (2.6) 2.17 (1.52-3.11)
Myalgia
No 6578 94 (1.4) 1.00 <0.001
Yes 1715 74  (4.3) 3.11(2.28-4.23)
Odynophagia
No 5209 128  (2.4) 1.00 <0.001
Yes 3075 41 (1.3) 0.53(0.37-0.76)
Headache
No 3890 84 (2.6) 1.00 0.004
Yes 4435 85 (1.7) 0.64 (0.47-0.87)
Runny nose
No 3563 69 (1.5) 1.00 <0.001
Yes 4733 99  (2.8) 1.93(1.41-2.63)
Anosmia
No 5701 121 (2.1) 1.00 0.471
Yes 2554 48  (1.9) 0.88(0.63-1.23)
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Warning signs/Severity

Dyspnea

No 7553

Yes 772
Arterial Hypotension

No 8105

Yes 220
Performed test for COVID -19

No 4712

Yes 3613
Result of the test for COVID-19

Negative 6059

Positive 2266
Received referral to UBST

No 8032

Yes 293
Received referral to UPA*

No 7784

Yes 541

119  (1.6) 1.00 <0.001
50 (6.5) 4.32(3.08-6.07)

156 (2.0) 1.00 <0.001
13 (6.0) 3.20 (1.78-5.70)

89  (1.9) 1.00 0.296
80  (2.2) 1.17 (0.86-1.59)

100  (1.6) 1.00 <0.001
69  (3.0) 1.87 (1.37-2.55)

166 (2.0) 1.00 0.213
3 (1.0) 0.49 (0.15-1.54)

133 (1.7) 1.00 <0.001

36 (6.6) 4.10 (2.80- 5.99)

Note: *Excluded missing data; T OR (Cl) = Odds Ratio (95 % confidence interval); [|FS =
Flu-like Syndrome; §BMI = Body Mass Index; TUBS: Basic Health Unit; #UPA: Emergency

Care Unit.

Source: prepared by the authors.

The final model of multiple logistics
regression showed that the factors indepen-
dently associated with hospitalization by
SARS were: being male (OR: 2.04; Cl95%
1.46-2.85); age between 40 and 59 years
(OR,: 4.09; CI95% 2.65-6.32) or greater
than 60 years (ORaJ.: 14.86; Cl195% 9.33-
23.68); report diagnosis of rheumatological
diseases (OR: 2.50; CI95% 1.11-5.62) or
cancer diseases (ORaj: 3.02; CI95% 1.27-
7.16); report fever (ORaJ.: 2.06; C195% 1.48-
2.87); cough (ORaJ.: 1.67; Cl195% 1.13-2.45);
myalgia (ORaJ.: 2.54; C195% 1.81-3.57); or
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runny nose (OR_: 1.93; CI95% 1.38-2.70);
and finally report the presence of dyspnea
(OR,: 3 00; 1C95% 2.05-4.39) (Table 3).

Multicollinearity was not found among the

explanatory variables evaluated in the stu-
dy. The Hosmer-Lemeshow test was suita-
ble for final model adjustment (X2 = 7.06;
degrees of freedom (df) = 8; p = 0.5298).
Specifically for age, it is possible to realize
that as age increases, the chance of hospi-
talization also increases, configuring a do-
se-response gradient (Table 3).
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Table 3 - Final Model of Multiple Logistics Regression of the factors associated with
hospital hospitalization of patients attended by the structured teleconsultation and tele-
monitoring service and suspected cases in the acute phase of COVID-19 (Telecovid-MG).
Divinopolis, MG. Brazil. 2023 (n = 8,325)

Variables OR_’ (CI1'95%) P Value!

Sex

Female 1.00 <0.001

Male 2.04 (1.46-2.85)
Age

18-39 years 1.00

40-59 years 4.09 (2.65-6.32) <0.001

60 years + 14.86 (9.33-23.68) <0.001
Dyspnea

No 1.00

Yes 3.00 (2.05-4.39) <0.001
Fever

No 1.00

Yes 2.06 (1.48-2.87) <0.001
Cough

No 1.00

Yes 1.67 (1.13-2.45) 0.009
Myalgia

No 1.00

Yes 2.54 (1.81- 3.57) <0.001
Runny nose

No 1.00

Yes 1.93 (1.38-2.70) 0.001
Rheumatological diseases

No 1.00 0.026

Yes 2.50 (1.11-5.62)

Oncological diseases

No
Yes

1.00 0.011
3.02 (1.27-7.16)

Note: Hosmer-Lemeshow Test: P = 0.5298; * OR,, = adjusted Odds Ratio; 'Cl = confi-

dence interval.

Source: prepared by the authors
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DISCUSSION

The results showed the high resolu-
tion of TeleCOVID-MG in the conduct and
clinical management of adult patients with
mild to moderate COVID-19, as a low pro-
portion of cases required hospitalization
(2.0 %). Similarly, a French cohort mon-
itored 43,103 patients by telehealth and
identified a small proportion of patients with
COVID-19 with clinical worsening (4.1 %)
and the need for hospitalization (4.0 %)%.

The severe forms of COVID-19 oc-
cur, primarily, in patients with advanced
age and with pre-existing comorbidities?.
The present investigation pointed out that
patients with obesity, SAH, DM, and chron-
ic heart disease had a greater prevalence
of SARS hospitalization, which maintained
independently significant association with
the presence of other less common comor-
bidities, including chronic nephropathies,
and chronic rheumatological and oncolog-
ical diseases. National®?” and internation-
al?®*28 evidence support this finding, indicat-
ing that the presence of comorbidities such
as SAH, pneumopathies and chronic heart
disease, obesity, DM, immunosuppression,
cancer and chronic kidney disease are po-
tential risk factors for evolution to serious
forms and death by COVID-192%-30,

After a mean period of four days of
symptoms, the main clinical manifesta-
tions informed by patients at the beginning
of telemonitoring by TeleCOVID-MG were
headache, cough, and runny nose. Similar
findings were found in a national study, with
greater frequency of headache (41.8 %),
cough (33.3 %), and runny nose (30.0 %),
with three days being the mean period be-
tween the onset of symptoms and the search
for attendence’@. In contrast, an internation-
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al study described fatigue (85.9 %), cough
(61.9 %), chills (54.0 %), myalgia (54.0 %),
dyspnea (49.3 %) and fever (48.5 %) as the
most frequent symptoms?.

Itis noteworthy that 11.0 % of patients
reported presenting some warning sign or
severity signal (dyspnea or hypotension),
and 3.5 % of patients were referred for UBS
evaluation and 6.5 % for urgent care eval-
uation. Other national studies have shown
higher proportions of referral for in-person
assessment in health services. In an MG
study, 11.9 % of patients were referred for
in-person assessment in an outpatient clin-
ic and 3.1 % to the hospital®. In contrast, in
a study conducted in Sdo Paulo it was ob-
served that 25 % of patients were referred
for emergency service evaluation, with 29.4
% presenting dyspnea?.

The use of telemedicine may in-
crease the patient’s referral, as the identi-
fication of warning or decompensation of
comorbidities through self-reporting during
the interview usually refer to the need for
an in-person clinical investigation?®. In
contrast, some studies show that patients
with COVID-19 treated and monitored by
the telehealth service have less need for
emergency service, lower hospitalization
risk, and lower mortality?®3'. In this sense,
a Spanish study compared the propor-
tions of hospitalizations in two assistance
modalities (telehealth and in-person care).
The group of patients monitored by tele-
health presented 1.3 hospitalizations for
1,000 inhabitants and lower demand for an
emergency sector when compared to those
who were monitored in-person (1.8 hospi-
tal hospitalizations for 1,000 inhabitants).
Thus, the study showed a reduction in hos-
pital overload and lower mortality rate with
the use of telehealth?.
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The results presented showed that
only 43.4 % of patients reported a specif-
ic test for COVID-19, and of these, 62.6 %
reported a positive result, with a higher pro-
portion of hospitalizations among patients
who reported a positive result. This testing
proportion was similar to that found in a
national study, in which 62.8 % of patients
treated were indicated for testing, 76.4 % of
these underwent the test, and only 14.5 %
tested positive for COVID-19'8,

It is important to emphasize that
TeleCOVID-MG followed the guidelines
and service flowchart proposed by SEMU-
SA and the MH, therefore, testing for
COVID-19 was made available to patients
treated and monitored according to the
availability of testing kits and the criteria
defined at each moment of the pandemic.
However, the low testing frequency ob-
served in this study may be related to the
data collection period, as it spanned the
first (February to July 2020), second (No-
vember 2020 to April 2021), and part of the
third (December 2021 to May 2022) waves
of COVID-19 in the country. In addition, the
population’s accessibility to diagnostic tests
varied throughout the pandemic. During the
first wave, when the Alpha variant predom-
inated, there were practically no specific
diagnostic tests available in the SUS net-
work. In contrast, during the second and
third waves, with the Gamma and Omicron
variants predominating respectively, the
indications for testing varied, with periods
of prioritization of testing of patients with
severe conditions or with risk factors for
complications, depending on the demand
for care and available stock in the network.
This reflects the inequality and disparity in
developing regions and countries in relation
to dealing with the pandemic, where there
was less availability of tests, often with un-
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certain technical quality, making mass test-
ing of the population impossible, especially
in the first months of the pandemic®?.

The findings of this study showed
that male gender, presence of rheumato-
logical and oncological comorbidities, acu-
te symptoms (fever, cough, myalgia, and
runny nose), and dyspnea (warning sign or
severity) were factors independently asso-
ciated with hospitalization for SARS in adult
patients monitored by TeleCOVID-MG. Si-
milarly, male gender, advanced age, obe-
sity, kidney disease, or cancer under treat-
ment were factors associated with clinical
worsening in COVID-19 patients treated
via telehealth in a French cohort?. Clinical
worsening contributes to increased hospi-
talization and death rates among patients.
Despite this, it is rare among outpatients
with mild symptoms when compared with
more severe forms of the disease®.

Similarly, a review demonstrated that
the most severe cases of the disease that
progressed to SARS were more likely to be
elderly patients, male patients, and patien-
ts with comorbidities or risk factors, when
compared with patients with mild clinical
symptoms®. A national study identified a hi-
gher risk of death from COVID-19 in males
when compared to females, in older people
(over 80 years old) and with some comor-
bidity3. This can be explained by the lower
accessibility to health services and the later
seeking of medical care by males?.

In this context, the identification of
factors associated with hospitalization can
be a good predictor for the recognition of
warning signs or severity, thus contributing
substantially to therapeutic decision-making
by the health team. Systemic monitoring of
patients with risk factors significantly redu-
ces hospitalizations, in addition to contribu-
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ting to the simultaneous management of a
larger contingent of people. Telemedicine
can be a useful tool in the early identifica-
tion of symptoms and in the rapid referral
of the most serious cases to in-person ser-
vices?.

There is a lack of published studies
using telehealth as a care modality for pa-
tients with acute infectious conditions, as
the literature has shown the use of teleheal-
th in the context of evaluation and monito-
ring of patients with chronic diseases'™°. In
addition, few studies have been published
in Brazil on suspected or confirmed cases
of COVID-19 involving patients with respi-
ratory symptoms monitored by ICT during
the pandemic'-'®%"_ |t is noteworthy that the
analysis of satisfaction with the care provi-
ded by TeleCOVID-MG demonstrated that
the service contributed significantly to the
local fight against the pandemic, improving
access, resolution, and quality of care for
the population®.

In addition, the remote care modality
may have contributed to reducing the circu-
lation of the virus, the contamination rate,
and the spread of the disease in the com-
munity during the pandemic, also making
it possible to reduce the care burden of
in-person health services. Other studies
show that home monitoring through tele-
medicine promoted a decrease in in-per-
son care in hospitals and a consequent
reduction in the mortality rate, as well as a
reduction in the overload on services, im-
provement in the quality of care, reduction
in financial expenses and a reduction in the
rate of readmission due to complications
from COVID-1918.2536,

The limitations of this study are re-
lated to the use of secondary databases,
which may present information bias. During
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the usual process of recording information
in the TeleCOVID-MG system, there may
have been typing, storage, or data export
errors, in addition to potential inconsisten-
cies in the records in SIVEP-Gripe. Howe-
ver, several methodological strategies were
used to reduce bias and increase internal
and external validity. In addition, this is an
evaluation of robust information from the
large population served by TeleCOVID-MG
throughout its period of operation, thus ena-
bling the expansion of scientific knowledge
in the area of telehealth applied to comba-
ting the COVID-19 pandemic.

The possibility of respondent bias
and memory bias on the part of patients is
highlighted, since several clinical data were
self-reported during teleconsultations and
telemonitoring. Another aspect to be con-
sidered is the possibility of observer bias
when recording clinical information in the
TeleCOVID-MG system fields, which may
result in omission or error in recording infor-
mation by the professional. However, it is
noteworthy that the research team adopted
strategies to avoid the occurrence of bia-
ses throughout the process, including pe-
riodic training and the development of well-
-defined clinical and research protocols,
including the standardization of language
through structured scripts and manuals.
Finally, the cross-sectional design makes
it impossible to establish causality between
the explanatory variables and the outcome
analyzed in this study. Therefore, it is su-
ggested that future studies on the subject
be carried out, using other methodological
designs that allow for a better assessment
of causality.

The findings of this study may contri-
bute to the structuring of healthcare models
involving the use of ICT, in addition to propo-
sing guidelines for the development of cri-
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teria for use in situations of new outbreaks
or new epidemics. Telehealth becomes
another alternative for healthcare provi-
sion to the population, in addition to exis-
ting in-person services, helping to meet the
priorities and needs of the community".
Therefore, the training and experience of
healthcare professionals in managing the
telehealth process are essential to achieve
a high level of adherence by the population
and to offer quality remote care. This care
model can be highly effective, as long as
it is well structured to meet demands and
identify the population at risk for severe for-
ms of COVID-19%,

CONCLUSION

This study found that male gender,
age between 40 and 59 years, and over 60
years, presence of rheumatological or on-
cological comorbidities, acute symptoms
(fever, cough, myalgia, and runny nose),
and dyspnea as a warning sign were fac-
tors independently associated with hospi-
talization for SARS among adult patients
treated and monitored by TeleCOVID-MG.
Age over 60 years was the characteristic
most strongly associated with hospitaliza-
tion. Therefore, it is important to identify
pre-existing risk factors that are associated
with severe forms of COVID-19. The identi-
fication of warning signs or severity during
telecare by health professionals stands out
as an essential strategy in the clinical ma-
nagement of the patient for in-person refer-
ral, reducing more severe complications.

The findings may also contribute to
the strategic planning of the health care ne-
twork in line with in-person health services
at their different hierarchical levels, through
knowledge of the clinical and epidemiologi-
cal profile of patients with COVID-19. The-

18

refore, it is necessary to establish specific
criteria for eligibility for remote assistance,
considering in-person assessment and mo-
nitoring especially for elderly people, with
pre-existing comorbidities and acute flu-like
symptoms.
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